Electrochemical detection of exocytosis at single rat melanotrophs.
Amperometry at a carbon fiber microelectrode was used to monitor secretion of peptide hormone from single melanotrophs of the intermediate lobe of the rat pituitary. The method is based on electrochemical oxidation of tryptophan and tyrosine residues of small proopiocortin-derived peptides secreted from these cells. For single-cell measurements, the electrode, which had a sensing diameter of approximately 9 microns and a total tip diameter of 30 microns, was positioned approximately 1 micron away from single melanotrophs. When cells were stimulated by application of 64 mM K+, a series of randomly occurring current spikes with an average area of 34 +/- 6 fC was observed. The current spikes were strongly dependent on the presence of Ca2+. Current spikes of nearly identical area and shape were also elicited by mechanical stimulation. Cyclic voltammograms obtained from cell releasates confirmed that the substance detected was a tryptophan- or tyrosine-containing peptide. On the basis of amperometric tests of the most abundant peptides in melanotrophs, it is concluded that the current spikes are due to detection of primarily alpha-melanocyte stimulating hormone. The spike area corresponds to 0.32 amol of alpha-melanocyte stimulating hormone. It is concluded that the current spikes represent detection of concentration pulses that are expected following exocytosis events.